An investigation of Cu2Zn2 superoxide dismutase and its Ile-137 mutant at high pH.
The activity profile of the Cu2Zn2HSOD Ile-137 mutant has a pKa of 9.6, i.e. one unit lower than the wild type (WT). This property has allowed us to investigate the inactive high pH form of the enzyme before denaturation occurs. The electronic and EPR spectra do not change with the above pKa. The 1H NMR spectrum of the Cu2Co2-analog reveals slight decreases in the hyperfine shifts of the protons of His-48 at high pH, which are consistent with a water molecule becoming closer to the copper ion, as detected through water 1H T-1(1) NMR measurements. The affinity of azide at high pH is lower than at low pH, though still sizeable. The WT follows the same pattern up to pH congruent to pKa. It appears that the drop in activity is not related to any major change involving the metal coordination sphere, but is related to changes in the electrostatic potential due to the deprotonation process.